In Nigerian, public building projects (PBPs) 
IntroductIon
The importance of project management (PM) has been recognised by most built environment professionals (BEPs) and public agencies. This importance has also been acknowledged by several authors and scholars [1] [2] [3] [4] [5] within the literature indicating the ongoing discourse on PM, the difficulties associated with project delivery and the pervasiveness of project failure. Therefore, efficient PM takes on an important aspect of the success or failure in implementing any projects. Although numerous literatures exist on the subject of the PM, nevertheless, achieving effective PM remains a challenge as there continue to be problems resulting in several unsuccessful projects. According to [6] cited in [7] projects can be categorised into three resolution types -Resolution Type 1 (project success); implies that the project is completed on-time, on-budget, fulfilled all functions and features as specified. Resolution Type 2 (project challenged); this means that the project is completed and operational, but over-budget, over the time estimate, and offers fewer functions and features than originally specified. Resolution Type 3 (project impaired); implies that the project is cancelled at some point during the development cycle.
Meanwhile, plethora of accounts has shown projects are unable to meet the expected requirements or deliver within time and on budget.
In 2008, [8] found that only 32% of all the projects surveyed succeeded (i.e. were delivered on time, on budget, with the required features and functions); 44% were challenged (late, over budget and /or with less than the required features and functions) and 24% of projects failed (cancelled prior to completion or delivered and never used). Thus, it has become increasingly clear that the problems remain in lack of appropriate project management practices (PMP) for successful project delivery. This underscores the importance of improving PMP in organisations. In Nigerian, PBP failure and abandonment constitute one of the impediments to the growth of the nation's economy. There are a plethora of reports about how this problem is perceived by various writers [9] [10] [11] to have underlying causes summarised as emanating from inadequate project planning, insufficient knowledge, unskillfulness, unsuitable application of planning techniques, limited understanding of critical factors for project planning and project success indicators. The incessant failure and eventual abandonment of several development projects in developing countries has become so pronounced such that Nigerian has continued to be one of the countries in such situation [10] . Hence, the significant effect that the situations have on the built environments' aesthetics cannot be overlooked. Meanwhile, the increase in new knowledge with resulting increase in complexity of PM has led to many organisations focusing on it. The purpose is to identify the critical factors responsible PBPs failure with a view to improving the delivery time and enhance its contribution to public PMP in Nigeria. The objectives that guided this study include;
-To investigate the application of project planning techniques in PBP management practices.
-To identify factors that significantly influence project success and responsible for project failure and abandonment and to ascertain their order (level) of importance.
revIew of LIterature and theoretIcaL Background
Effective PMP in the public sector has been recognised to be a major determinant with the public sector establishments seeking corporate responsibility and how their growth policies can improve their efficiency and competitiveness. Also, there has been significant discussion in the project management literature with regards to factors influencing project delivery. For instance, surveys conducted in Jordan by [12] of fifty industrial public firms; explored the application of PM tools and techniques by the public sector and found that this was considerably lower. However, it establishes that when PM tools and techniques are employed by the public sector, they could efficiently result to tangible benefits in all aspects of planning, scheduling and monitoring. [13] conducted a review of literature to identify a range of success factors in the construction process and highlighted factors such as clearly defined project objectives, scope of the project, the project manager, project team, planning and control as key factors. Nevertheless, the study of [13] was determined primarily through theoretical approach without further empirical work. Therefore, adopting only literature review to draw their conclusion renders their findings inconclusive. In the UK, [14] observed the current PMP in the public sector using data collected from over two hundred project managers in some public institutions. Their result showed that 41 per cent of the project reported were found to be completely successful (using time, budget and specification) although not without certain shortcomings.
In Australia, [15] presented factors they considered critical to project success. In contrast to the approach adopted by [13] the authors employed survey method to obtain responses through the use of questionnaire from a hundred and fifty (150) respondents. Their findings indicated the key drivers responsible for successful projects as project's understanding, competent project team, communication, realistic schedule, cost estimates as well as adequate project control. In Italy, [16] recognised the effectiveness of the PMP in the public sector as an approach that could aid public sector to efficiently complete projects and also attain developmental objectives. According to the authors' studies on using PM methodology at the Italian Treasury Ministry, proper implementation of PM theories and approaches could aid continuous communication, project control system definition and the avoidance of project failure. In Pakistan, [17] investigated critical factors influencing the success of construction projects. The authors used a survey method by administering questionnaires to establish ten (10) factors they considered significant for successful construction projects. The factors include effective decision making, project manager and project contractor's experience, cash flow and client's timely decision. Meanwhile, in quite a number of developing countries, the application of up-to-date PM tools, methods and techniques is yet to be fully established in the public sector. This is partly responsible for several public sector projects resulting in failure and non-compliance to the requirements of the project's budget, specifications and deadlines. In Nigeria, some researchers [18] have argued that this is as a result of the social and political systems, cultural blocks and lack of financial support in the Nigerian public sector; which has created some hindrances to effective project planning and implementation.
In Nigeria, [19] undertook a quantitative approach to determining critical success factors influencing project performance. In their survey obtained from 188 questionnaires distributed within four regions of Nigeria, they identified five (5) factors such as objective management, management of design, technical factors, top management's support and risk management as key drivers to success. Meanwhile, in Libya, [20] assessed factors that influence success in construction projects and highlighted ten (10) factors they found to be critical to achieve successful delivery of construction projects. These were itemised as contractor's experience, project manager's leadership skills, labour productivity, quality relationship between team members, shortage of materials etc. A similar recent study conducted in Malaysia by [21] identified fifteen (15) key factors considered to be critical to construction project's success. The factors (i.e. financial capability of the client, control of contractor's work, consultant's competence, consultant's ability to solve problems, etc.) were found to be significant to delivery of construction projects to fruition. Additionally, other studies by [22] undertaken in Pakistan to assess the most critical success factors for mega construction projects reported five (5) factors as key drivers for construction project's success. The factors identified by the study include; planning efforts and scheduling, adequate funding, the ability of the project manager to decide, adequate planning and specification, timely decision making by the client.
Although, a number of studies have examined critical factors influencing project success across the globe and perspectives as noted above; one of the relatively under-researched areas is examining PMP and the delivery of specific projects in the building sector. Thus, the existing studies have a number of limitations such as the specificity of project coverage and parameters analysed. Likewise, few studies adopted a holistic approach to the methodology they use in assessing critical factors for project success or failure. Because the concepts of project failure, critical factors that influence project success and project type are central to this study; this study aims to address these current limitations by seeking to explore factors influencing PMP and the delivery of successful PBPs with specific focus on Nigeria.
MaterIaLS and MethodS

The Survey
The data collection entailed using a questionnaire survey administered to greater number of BEPs in the construction industry and the academia with extensive experience in PBPs. The rationale for the selection of a survey approach, according to [23] is due to its benefits of recognising characteristics of a large group of individuals, as well as its economy of design and quick approach in data collection. The survey was conducted during the period February 2016 until July 2016 within the study area (i.e. Niger state, Nigeria) where 115 BEPs involved in PM participated.
The Instrument
The use of a questionnaire was identified as the most suitable instrument through which the respondents could be easily reached in the most economical [24] efficient and popular method to collect the required information. The questionnaire was administered to BEPs involved in public project planning and management and has carried out PBPs in their organizations. This improved the correctness of the data and its validity. A pilot study was carried out beforehand where 16 respondents were interviewed by using the planned, structured questionnaire to ensure the questionnaire was easily understood by the respondents.
Sample selection
The sample for the survey was drawn mainly from the two major regions of Niger state, Nigeria (i.e. Minna and Bida). In the study location, these two cities account for more than 90% of registered BEPs hence, the concentration of the data collection on the two cities. The respondents were selected from professionals located within the two cities. The professionals were selected using systematic sampling techniques from the available registered list of BEPs in the study area. According to [25] this minimizes bias. The questionnaires were sent through the help of research assistants. Phone calls were made to elicit their consent to participate in the study before the questionnaires were sent to them. Additionally, to prevent possible biases likely to originate from the sample already chosen for the qualitative interview in the questionnaire survey, the study deliberately excluded the 16 BEPs who have already been interviewed. Follow-up calls were made to the respondents of the survey questionnaire for prompt response.
Data analysis method
To accomplish the objectives of this study, descriptive statistics, use of relative importance index for ranking were adopted to analyse the responses obtained from the questionnaire. Descriptive analysis was employed to summarize the socio-demographic data while statistical analysis was carried out to examine the problems identified in this study.
Validity and reliability
Content and construct validity were used to determine the reliability and validity of the measurement items (scales) used in this study. According to [26] content validity refers to the extent to which a scale measures the concept it is intended to measure.
Construct validity on the other hand indicates how well a test or experiment measures up to its claims [27] . The validity of the instruments was obtained using Cronbach's alpha determination and the scree plot of its factor analysis to ensure unidimensionality among the test items. To obtain the reliability of the instrument; the questionnaire was administered on 16 BEPs which were later excluded from the respondents for the study. Cronbach's alpha was computed for each scale using the SPSS 22. The scales had acceptable values and the respondents' responses internal consistency reliability coefficients value was 0.950 (Table 1 ). This is considered adequate when compared to an accepted value of 0.60 for new scales [28] . Hence, the items considered have content validity while their construct validity was tested using factor analys 
Relative Importance Index
In this study, there was need to identify the prevalent factors to aid the decision and policy makers in their future decision required for direction in public PM approach and practices. Hence reliable and valid prevalence information is required to achieve such a feat. The use of relative importance index (RII) is considered as one of the means to determine such prevalence. In the questionnaire designed for this study, ranking of the level of importance was based on arithmetic mean value scores, using mainly Likert scales of 1-5. During the analysis, lower mean value indicates a lower level of importance of the factor [29] cited in [30] .
Factor Analysis
Empirical information about critical factors for project management success was investigated by asking the respondents to rate from 1(low) to 5 (high) a set of items perceived to be factors which have impacted the respondents' project success rates. The items comprised of a set of 23 suggested potential factors identified from the literature influencing project success rate. This method of appraisal is adopted from a version of "project echo" procedure recommended by [31] for an initial phase of PM development. The 23 factors to measure the impact of the factors were subjected to principal components analysis (PCA) using SPSS version 22. Table 2 shows the number of questionnaires distributed and the respondents' response rates. Of the 150 questionnaires given out, only 115 were completed and received back. This represented 77% response rate. This response rate obtained is greater than others obtained in similar studies [32] [33] [34] having 25.4%, 55.25% and 55% respectively. Thus, the response rate obtained for this study is considered adequate for the analysis carried out as emphasised by [35] Table 3 shows the background characteristics of the respondents in the study. As can be observed, the respondents with Masters' degree constitute the majority (36.3%); followed by those with Bachelor degree (23.9%) and HND holders (19.5%). Very few (8.8%) of the respondents had received doctorate degree with much fewer number having an Ordinary National Diploma (OND) education (7.1%). This finding indicates that the majority of the respondents are educated. It is assumed that this could provide the foundation needed for understanding and using PM techniques and tools. Table 4 . Types and sources of building projects undertaken by respondents
reSuLtS and fIndIngS
Respondents' response rate
Background Characteristics of Respondents
Respondents' knowledge of project planning techniques and tools
The respondents' knowledge of project planning techniques and tools was determined by asking them to rate from 1 (Completely ignorant) to 5-(Very knowledgeable) their knowledge of the available techniques and tools used in project planning ( Table 5 ). The respondents were presented with 7 options obtained from standard textbooks on PM and were asked to indicate their knowledge of the itemised techniques and tools. The result of the analysis from Table 5 shows the top three of respondents knowledge areas of the project planning tools which are Bar chart (ranked 1 st ), PM software (ranked 2 nd ) and Line of balance (ranked 3 rd ). Critical path method (CPM), Program Evaluation Review Technique (PERT), Graphical Evaluation and Review Technique (GERT) and Link bar chart are some of the tools the respondents are completely ignorant of their application in project management. This shows that more important PM tools and techniques required for successful implementation of PBPs are less known to the respondents.
Respondents' level of utilization of project planning techniques/tools
Apart from the respondents' knowledge of project planning techniques and tools that was determined, in like manner, their level of utilization of the tools they are knowledgeable about was also determined by asking them to rate from 1 (Don't know this method) to 5 (Always use this method). It can be seen from the result in Table 6 that the respondents rated the use of the Bar chart (ranked 1 st ) as most important tools they adopt for their project planning and management. This is followed by the use of PM software (ranked 2 nd ) and PERT (ranked 3 rd ). Table 6 . Level of utilization of project planning techniques/tools by respondents
Factors responsible for PBP failure
According to [36] the data collected needs to meet certain requirements prior to carrying out factor analysis. For instance, the sampling adequacy determined from the Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy falling within the range of 0.5 < KMO < 0.7 is mediocre; 0.7 < KMO < 0.8 is good; 0.8 < KMO < 0.9 is great, KMO > 0.9 is superb. For this study, the KMO obtained is 0.879 (Table7); this is considered great as it exceeds the recommended value of 0.6 [37] . Similarly, the data collected for this study also passes Bartlett's Test of Sphericity (BTS) [38] which tests the adequacy of the correlations between the variables. The BTS attained statistical significance (P-value <0.001) and supports the factorability of the correlation matrix (Table7). Thus, the correlation matrix was analysed as a recommended default for factor extraction using the result obtained from the ratings of respondents and shown by correlation matrix in Table 8 This result served as the basis for the identification of factors responsible for PM failure and abandonment in PBPs in Nigeria. Two approaches of factor analysis namely: principal components analysis (PCA) and factor analysis that could be used for the study is identified. According to [39] the PCA is preferred above factor analysis because of its simplicity although both approaches often yield similar results. As a result, the PCA was used for this study. However, prior to performing PCA, the suitability of data for factor analysis was assessed and inspection of the correlation matrix revealed the presence of coefficients of 0.3 and above. The PCA was used to determine the lowest of factors that can be used to best ascertain the number of primary factors. To know the number of factors that should be retained, Kaiser's criterion, scree test and parallel analysis were used. According to [40] Kaiser's criterion or the eigenvalue rule is among the most techniques used which simply keeps factors with an eigenvalue of 1.0 or more and other factors for additional analysis. Using this technique, factors with an eigenvalue of 1.0 or more are kept for additional analysis. The PCA identified 4 out of 23 components with eigenvalues above 1. This shows -42.728%, -7.867%, 7.655% and 4.868% of the variance and explains 42.728%, 7.867%, 7.655%, and 4.868% of the variance respectively. Other method used in this study is the Catell's scree test. This entails plotting each of the eigenvalues of the factors, checking the plot to determine the point at which the shape of the curve changes direction and become horizontal. Based on [41] recommendations, any factor(s) beyond the elbow or break in the plot should be considered as they will give the most explanation of the variance in the data set. An assessment of the Scree plot ( Figure 1) shows a distinct discontinuity after the third component. As a result of the Catell's scree test, 3 components were retained for further analysis. This established the results of Parallel Analysis, which indicated 3 components with eigenvalues above the corresponding criterion values for a randomly generated data matrix of the same size (23 variables x 115 respondents). An additional technique used established through Horn's parallel analysis [42] is to relate the size of the eigenvalues with those previously gotten from a randomly generated data set of the same size. According to Table 9 , only the eigenvalues above the equivalent values from the random data set are kept. Using this technique, the exact number of the components to be kept could be identified and shown to be the most correct. Meanwhile, according to [43] [44] Table 11 . Relative importance of factors with three components retained
Principal Component Analysis with a varimax rotation was used and the Rotated Component Matrix (Table 12) gives a clearer picture of the factor loadings onto the three factors in the Table 11 Factor 1 accounts for 42.7% of the total variance loads strongly in a positive direction on the factors such as poor project planning, insufficient working capital, inadequate monitoring and/ or poorly carried out inspections, increase in contract sums, specification of costly imported materials, contractor's incompetency leading to low performance, plans not used correctly and haphazard award of contract without reference to funds availability (Table 13 ). This factor may be called mal-alignment to project success. Factor 2 is responsible for 7.9% of the total variance and reveals high positive loadings on unrealistic expectations, major challenges in the project requirement, haphazard completion of the technically unsound project, incorrect use of project methodology, poor project finances, escalation in total cost of the project, changing requirements and specifications, inadequate resources, initial cost and schedule not revised ( In addition, Factor 3 accounts for 7.7% of the entire variance and reveal high positive loadings on challenges of delay in payment to contractors resulting from government bureaucracy, frequent change in government, selection and award of contract based on lowest bidder, an increase in the scope of work, poor or shoddy work by building professionals, consultants, etc., change in pre-contract consultants (Table 13 ). This factor may be called overly bureaucratic hiccups from project initiators. This analysis has established three critical factors based on twenty three factors that have impacted the project success rates in the past and have been classified accordingly i.e. namely mal-alignment to project success, unforeseen project challenges and overly bureaucratic hiccups from project initiator.
dIScuSSIon of fIndIngS
The outcome of this study showed that greater numbers of BEPs are limited in knowledge with regards to appropriate use of planning techniques for PM. Although, according to the findings, the use bar chart is the most commonly use technique by the BEPs however, this is grossly inadequate to achieve successful project execution. This finding agrees with the view of several authors such as [45] [46] [47] . The authors argued that the use of bar chart is only appropriate for construction projects, planning when it is used along with CPM as a compliment. This indicates a poor approach towards project planning by the BEPs. Similarly, very few respondents make use of the application of computer software/package for project planning. This aligns with observations made by [48] on the low adoption of information and communication technologies (ICT) by BEPs for project planning and management. This demonstrates a need for acquisition in ICT skills and competency in project management planning. This agrees with the views of [49] [50] that project contractors are incompetent of delivering their contractual obligation. Likewise, the findings of [51] also affirm non-adoption of appropriate project management approach by BEPs. The results obtained from the factorial analysis show the critical factors influencing PBP success in Nigeria. According to the current study, malalignment to project success is the biggest challenge and the most critical factor responsible for PBP failure. Of high importance to successful project outcomes is the recognition from the inception that strategic project planning is important in avoiding project failure and increase project success. It is more demanding to determine the scope of any project without a considerable amount of upfront time, considerable thought, and coordination devoted to appropriate planning. These are necessary to gather the needed requirements, develop wide-ranging PM plans, and determine schedule activities. While it could be debated that the planning stage may seem to be more time consuming, however, it could result to preventing huge financial loss related with project failure and abandonment. It is noteworthy that in practice, effective project planning is mostly iterative in nature and it is worthwhile efforts to consider the attendant risks to poor planning. Therefore, effective project planning is important to limiting project failures and abandonment as it contributes to the possibility of project success and fundamental to successful project delivery. The third critical factor (i.e. the bureaucratic hiccups) is a reflection of the influence of the project initiators on the project outcome. In PM, flexibility and adequacy of funds should be a priority as it is one of the requirements for effective execution of project activities. Nonetheless, this may not be the case where there is no defined timely response from project initiators (i.e. the government) in the management of the project execution. With inadequate access to project funds, project executors (i.e. BEPs) are hindered from continuing the project. Therefore, crucial project components essential for project success become affected and eventually end up in project abandonment and failure.
SuggeStIonS and recoMMendatIonS
In views of the findings from this study, the authors recommends the following actions for effective PM practices and successful delivery of PBPs in Niger State and Nigeria in general; 1) the need for Nigerian BEPs to acquire more skills for effective management of PBPs; 2) introduce more ICT oriented approach to planning techniques and PM; 3) integrate continuous professional development (CPD) programmes in their professional training; 4) introduce PM courses in the training of BEPs and other construction related discipline in Nigerian institutions; 5) develop more risk management strategies to increase the likelihood of a successful project; 6) the state and federal government of Nigeria should be more committed to BEPs that apply up-to-date PM tools and techniques in managing PBPs and be more proactive in limiting and controlling the deep-rooted bureaucracy in all PBPs in order to curtail project failure and abandonment. Adherence to these recommendations could result to improved project planning; facilitate BEPs project management performance in meeting public project best practice and consequently to successful PBPs delivery.
IMPLIcatIonS of the StudY for PractIce
Due to the developing and growing nature of Nigeria's economy, huge capital intensive projects are currently being embarked on in every sector. Within the building sector, PBPs will entail suitable adoption of effective PM tools and techniques. The current study provides valuable insights for project initiators and BEPs to recognize critical factors that require attention for effective PM in the public sector. The appraisal of trend in public PM practices in this study would, thus, assist the government, BEPs and other decision maker to redirect their approach in the execution of PBPs to achieving successful project delivery. Similarly, the findings of this study would also assist Nigeria government to evaluate the ongoing PBPs, their PM practices and the possibilities of their success. The deficiencies of the BEPs in the application of project planning techniques and poor adoption of ICT could be appropriately addressed through improved training.
concLuSIon
This paper has explored factors influencing PMP in the delivery of successful PBPs in Nigeria through an empirical approach. The study investigated the application of project planning techniques in PMP and operations in PBPs and found that limited knowledge and utilization of up-to-date project planning tools and techniques demonstrated by BEPs involved with PBPs are significant predictors of project failure. Although the current study may not have been without some limitations and deficiencies in its approach, such as the location and coverage area of study and deficiencies in the methodological approach, thus, further studies are required with larger samples and wider coverage area of study for in-depth understanding successful PBP delivery. Meanwhile, the key contribution of this paper lies in the identification of key factors, not previously identified by other authors that, if left unattended, strongly correlate with PBP failure and abandonment. This research demonstrates that a more refined approach is needed to realign project success from the onset of project planning to achieve successful project delivery. This will halt unforeseen project challenges exacerbated by overly bureaucratic hiccups from project initiators. Finally, there is a need for the BEPs and project initiators to adequately address the shortcomings observed through this study. This could be possible by the BEPs giving more attention to adequate training for continuous professional development in the art of PM. This is because unsuccessful project delivery is a reflection of inappropriate applied project planning techniques leading to serious project challenges. Meanwhile, the project initiators will need to address all unnecessary, time-consuming bureaucratic hiccups in order to improve the PBP success rate.
